Ventilatory response of decorticate and decerebrate cats to hypoxia and CO2.
The steady state ventilatory response of normal, fully awake cats was studied under graded hypoxia (at PAO2 = 110, 55, 45 torr) with PACO2 controlled throughout at the resting, normoxic level and at +5 torr. Subsequently, either a mid-collicular decerebration or a decortication was performed, and the ventilatory studies were repeated. Respiratory frequency, tidal volume, and ventilation in the decerebrate state responded to hypoxia and hypercapnia in a manner indistinguishable from the control. The decorticate cats, however, exhibited an exaggerated response to hypoxia, principally the result of increased frequency. The negative hypoxic, hypercapnic interaction, characteristic of awake cats, was demonstrable in both the decerebrate and decorticate animals. The findings are interpreted as revealing coupled descending influences on the medullary respiratory centers in hypoxia--one that is facilitatory and originates in the diencephalon, and the other, inhibitory, from the cerebrum. The significance of this suprapontine system in normal hypoxic ventilatory control is discussed.